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IV.
6
Li NMR spectra of [ , k' = (3.9 + 0.4) x 10 -6
).
[1] (M) y x 10 6 (M -1
.s -1 , n = 0.92 + 0.03).
) -------------------------------------------
[LDA] (M) y 1 x 10 6 (M -1 .s -1 ) y 2 x 10 6 (M -1 .s -1 ) y 3 x 10 -7 , n = 0.95 + 0.03), k' = (4.05 + 0.04) x 10 -7 ).
[THF] (M) y 1 x 10 6 (M -1 .s -1 ) y 2 x 10 6 (M -1
.s , n = 1.10 + 0.14).
[Enolate] (M) y 1 x 10 6 (M Li NMR spectroscopy using 0.05 M 3 (0.10 normal), 0.05 M 1 in 6.1 M THF at -78 °C. Ester = 1; A 2 = LDA dimer 3; E 2 = enolate dimer 5a; AE = enolate mixed dimer 4. Best-fit values of the rate constants (95% confidence) are as follows: .s [LiCl] (%) 
-2 ).
[THF] (M) y 1 x 10 -2 (abs.s -1 ) y 2 x 10 -2 (abs. [LDA] (M) y 1 x 10 -2 (abs. 
The rate of consumption of ester and its initial rate (rate init ) are defined as:
Applying the steady-state approximation to monomer A,
solving for [A] using the quadratic equation,
and substituting eq 4 into eq 2 gives:
where [ester] and [A 2 ] are evaluated at t=0. To account for the LiCl-free pathway as outline below:
We add a constant c to eq 4 that reflects the initial rate without LiCl. The constant is determined experimentally rather than as an adjustable parameter. In a serial injection experiment, the amount of [ester] injected remains constant, but the concentration of LDA and ROLi 5 varies with each successive injection. Hence, the initial rate of consumption of ester 1 is defined as:
Writing the concentrations in terms of mole fractions:
where X ArLi = N ROLi /(N ROLi + N LDA ) (N stands for normality)
Substituting eq 3 into eq 2 gives:
Equation 4 is used to fit the serial injection curve depicted in Figure X . The initial rates y i only reflect the effects of autocatalysis. To account for the uncatalyzed rate, we must add the rate term associated with LDA aggregation. It is given by the following expression (disregarding solvent effects):
Adding expression 6 to equation 4 gives:
Equation 7 describes the initial rate of the uncatalyzed and autocalyzed pathways combined. It is used to fit the serial injection curve depicted in Figure  IX . (-78 (-78 °C) -5.326745 -0.992465 535020 -0.114578 " C 3.963712 -0.890801 -0 .926256 " C 4.486549 -2.001437 -1.831026 " C 4. 483304 -3.207447 -0 .875948 " C 3.245353 -2.950471 0.000407 " H 3. 411136 -3.192901 1.055074 " H 2.365059 -3.499102 -0.349308 " H 5.393057 -3.208322 -0.265111 " H 4.428089 -4.168638 -1.394856 " H 5.476142 -1.781417 -2.242299 " H 3.794947 -2.164528 -2.665760 " H 3. 480471 -0.057827 -1.438451 " H 4.755730 -0.498791 -0.272921 " C -0.769432 -1.554279 
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XXXII. Calculations:
Atom X Y Z Atom X Y Z ---------------------------------------------------------------------------------------------------------------------------------°C) N Li N Li i-Pr i-Pr i-Pr i-Pr THF THF Atom X Y Z Atom X Y Z --------------------------------------------------------------------------------------------------------------------------------- C6 G = -1295.456449 (-78 °C) N Li N Li i-Pr i-Pr i-Pr i-Pr THF THF THF Atom X Y Z Atom X Y Z --------------------------------------------------------------------------------------------------------------------------------- C 1.N Li N Li i-Pr i-Pr i-Pr i-Pr THF THF THF Atom X Y Z Atom X Y Z ---------------------------------------------------------------------------------------------------------- C -N Li i-Pr i-Pr THF Atom X Y Z Atom X Y Z ---------------------------------------------------------------------------------------------------------------------------------Atom X Y Z Atom X Y Z --------------------------------------------------------------------------------------------------------------------------------- C -0.Atom X Y Z Atom X Y Z ---------------------------------------------------------------------------------------------------------------------------------
